Marked and prolonged inhibition of mammalian ornithine decarboxylase in vivo by esters of (E)-2-(fluoromethyl)dehydroornithine.
(E)-2-(fluoromethyl)dehydroornithine, a new enzyme-activated irreversible inhibitor of ornithine decarboxylase (ODC) is no more effective than alpha-difluoromethylornithine (DFMO) at inhibiting polyamine biosynthesis in rat hepatoma tissue culture (HTC) cells and in rat organs even though its potency is over 15 times higher than that of DFMO in vitro. The methyl, ethyl, octyl and benzyl esters of (E)-2-(fluoromethyl)dehydroornithine were synthesized as potential prodrugs of the amino acid. When tested at concentration equivalent to the Ki value of the amino acid, they are devoid of ODC-inhibitory property. When measured 6 hr after its addition to the HTC cell culture medium, the absorption of methyl ester was 20 times higher than that of the parent amino acid or that of DFMO, and was accompanied by a more marked intracellular accumulation of (E)-2-(fluoromethyl)dehydroornithine than that achieved by the addition of the parent amino acid. The methyl ester used at 10 times lower concentrations is as effective as its parent amino acid or as DFMO at inhibiting polyamine biosynthesis in HTC cells. Similarly, the methyl and the ethyl esters of (E)-2-(fluoromethyl)dehydroornithine used at 10 times lower doses are as effective as the parent amino acid and as DFMO at inhibiting ODC in the ventral prostate of rat, 6 hr after oral administration. All the esters of (E)-2-(fluoromethyl)dehydroornithine produce a particularly long duration of ODC inhibition in the ventral prostate and in the testes. Repeated administration (25 mg/kg given once a day by gavage) of the methyl ester of (E)-2-(fluoromethyl)dehydroornithine for 8 days to rats results in a constant 80% inhibition of ODC over a 24-hr period, accompanied by a 90% decrease of putrescine and spermidine concentrations in the ventral prostate.